A selective M1 and M3 receptor antagonist, penehyclidine hydrochloride, prevents postischemic LTP: involvement of NMDA receptors.
Our previous and other studies have confirmed that a selective M1 and M3 receptor antagonist, Penehyclidine hydrochloride (PHC), has neuroprotection activity in cerebral ischemia. However, the precise mechanisms of protection of PHC are still elusive. In this study we analyzed PHC-mediated neuroprotection on a model of brain ischemia (oxygen and glucose deprivation), named postischemic LTP (i-LTP). We found that the activation of NMDA receptor was required for the induction of i-LTP. Compared with scopolamine, PHC could prevent it due to selectively blocking M1 receptor, not M2 receptor, to decrease NMDAR activation. Our findings further showed that the inhibition of SK2 channels occluded the prevention of PHC on NMDAR activation. Furthermore, we confirmed that PHC exerted its roles through directly disinhibition of SK2 channels by blocking M1 receptor and subsequent restricting PKC activation. Moreover, our studies further revealed the critical roles of SK2 channels in i-LTP. Thus, the mechanisms of PHC in brain protection may be involved in suppression of NMDAR by regulation of SK2 channels. Our results obtained in effects of PHC on i-LTP further provided a better understanding of the therapy strategy during stroke and identified potential therapeutic targets to prevent development of ischemia.